Recently, the details of the stellar evolution models 1,2 applied in the mod- final mass relations calibrated to be in a good agreement with observations.
65
Their post-AGB evolution is faster and brighter than the previous models. The 66 new models fundamentally change the interpretation of the PNLF.
67
From this new model grid, we selected seven evolutionary sequences with 68 metallicity Z = 0.01, representative for a wide range of Solar-like populations.
69
The initial masses range from 1 to 3 M ⊙ and the final masses from 0.532 to 70 0.706 M ⊙ respectively. This initial mass range corresponds to stellar ages be-71 tween 0.5 and 10 Gyr (see the inset in Fig. 1 ). The grid includes previously 72 published sequences 14 and newly computed models using the same physical 73 assumptions.
74
The evolutionary sequence provides the temperature evolution and the lu- 
80
We first ran models with a non-evolving constant density shell, with a fixed 81 inner radius of 0.01 pc, outer radius of 0.02 pc, and a mass of 0.15 M ⊙ . These were adopted for each of the seven evolutionary sequences. 
98
This is a consequence of the very similar post-AGB luminosity of these models
99
(see the inset in Fig. 1 interpolate between the stellar models ( Fig. 1) to get a grid of tracks at equally 120 spaced ages. Fig. 3 combines the models to predict PNLFs for both the inter- luminosity, log(L pAGB /L ⊙ ) = 3.75±0.13, and have total ages from 1 to ∼7 Gyr.
135
The initial stellar masses are significantly smaller than was required in similar 136 older models. The fact that the cut-off appears at the right magnitude over 137 a wide age range of stellar populations provides a simple solution to the long 138 standing mystery of the observed PNLF cut-off invariance.
139
The two lower panels in Fig. 3 present the minimum-nebula hypothesis. It
140
reproduces the observed faint-tail behaviour of PNLF, however the bright-end 141 becomes progressively fainter with age of the population.
142
We conclude that the PNLF can be reproduced using the new stellar mod- We interpolated between evolutionary tracks (Fig. 1) to obtain a grid of models sampled at uniform age. For each assumed SFH we combined the individual PNLFs from each gridded model, with weighting factors determined by the SFH, the mass difference between adjacent interpolated tracks, and assuming a Salpeter initial mass function. The PNLF synthesis was performed for two versions of a very simple nebular evolution scenarios. The upper two panels presents the PNe that stay opaque for most of the post-AGB evolution (expansion of the shell starts later and with lower velocity), the bottom two panels concern PNe that become transparent relatively early (expansion starts earlier and with higher velocity). The shaded histograms show the PNLF obtained with a continuous SFH since some 10 Gyr ago until now. The coloured lines show simulations with star formation ending 3, 6, and 9 Gyr ago. Both shaded histograms are supplemented with the observed PNLF outline that combines off the stellar wind until the hydrogen shell had fully activated.
200
Torun photoionization code
201
The Torun codes were written in their original form some twenty years ago 15 .
202
The central star is approximated as a black-body. The nebula is approximated the outer radius initially has the value of 0.02 pc and later expands but not more than to 0.5 pc. The total mass to be ionized was assumed 0. remains opaque about 50% longer. In both cases, the periods for the nebulae 282 for staying opaque are within reasonable limits.
283
The carefully computed set of seven tracks (see Fig. 1 ) served as the base by us 20,000 years limit which is well above the ages that contribute to our
